ABSTRACT The present paper focuses on the connection amongst the structure of 25 liquid crystals in the benzylideneaniline class and some of their physico-chemical properties. Simple and multiple correlations between transition temperatures and 34 calculated molecular descriptors (25 topological indices and 12 Van der Waals parameters), for each compound, were made. Simple and multiple correlations amongst topological indices and Van der Waals parameters, respectively, observing the variations taking place, are presented.
INTRODUCTION
The microstructure of liquid crystals is complex and very variable. Some organic substances pass from crystaline, solid to isotropic, liquid states, not directly, but through a phase [1, 2] . The mechanical and symmetrical properties of these phases are intermediate to the properties of liquids and crystals [3, 4] . Because of this, these substances are called liquid crystals or liquid anisotropic crystals. Anisotropic liquids are characterized by a molecular order, which can be translational, rotational, or combinations of the two. The translational order is conditioned by the non-spherical or elongated shape of the molecules that make up the mesophase [5] . The molecular structure is a defining criterion in the categorization of mesophases as anisotropic liquids or liquid crystals [6] . a rapidly and directly through their color [19] . In chemistry, nematic and cholesteric liquid crystals are very good solvents for organic molecules. They can be incorporated into liquid crystals in concentrations that do not damage the internal order of the liquid crystals. They are used for spectroscopic investigations of the anisotropic properties of molecules. Liquid crystals are used as solvents in ultraviolet-visible spectroscopy, magnetic resonance imaging, electronic spin resonance to obtain information on the length of solute molecule bonds [20, 16] .
The present paper focuses on the connection amongst the structure of 25 liquid crystals in the benzylideneaniline class, molecules that fall into the nematic liquid crystals, and some of their physico-chemical properties. The polymers and coordination compounds in the benzylideneaniline class (with π conjugate systems) are important optical functional compounds and have been applied extensively in the fields of liquid crystal materials [22] . Thus, we calculated and tested 34 molecular descriptors, of which 25 topological indices and 12 Van der Waals parameters.
RESULTS AND DISCUTION
The values of the R correlation coefficient that resulted from Pearson's linear correlation test, between the transition temperature and each of the 35 molecular descriptors are shown in Table 1 . Relatively low correlations, both in regards to Van der Waals parameters -transition temperatures, and, topological indices -transition temperatures, in the case of liquid crystals in the benzylideneaniline compounds class, are noted.
The obtained coefficients, lower than R 2 =0.4, lead to weak correlations, almost insignificant when compared to previous studies (column liquid crystals), where correlations higher than 0.8, with the same topological indices or Van der Waals parameters, were obtained.
The tracked Van der Waals parameters were: Van der Waals Molecular Volume (V W ), van der Waals surface (S w ), Van der Waals ratio (V W /S W ), volume of the sphere (V SF ), volume of the ellipsoid (V EL ), the ellipsoid semi-axes (EX, EY, EZ), the ratio between the volume of the sphere and the Van der Waals volume (GL 1 ), the ratio between the volume of the sphere and that of the ellipsoid (GL 2 ), the degree of volume globularity (GLOB, the ratio between the Van der Waals volume and that of the sphere) [23] . The used topological indices were as follows: Wiener (W), polarity (P), Gordon-Scantlebury Index (N 2 ), Zagreb (M 1 si M 2 ), Randić ( 1 , 2 , 3 ), Balaban (J 2 , J 3 ), Balaban and Randić index with the covalent radii (J rc ,  rc ), Mulliken's electronegativities (J el ,  el ) and by Van der Waals radii (J Rw ,  RW ), Kier and Hall Indices (D el , JD el were calculated for Mulliken's electronegativities, the indices D rc and JD rc for the covalent radii, and, respectively, the indices D Rw , JD Rw for van der Waals radii) [23] . As an example, ‚the best' simple liniar correlations between temperature and E X , and, transition temperature and globularity (GLOB), are rendered as a graph, where: R 2 -coefficient of determination SE -standard error, MSE -Mean Square error. Eliminating the values located outside the confidence interval (the two curves), even if, the statistical parameters would improve, is not recomended, as, the application generality of the ontained result would diminish.
As can be seen, the correlation between the tranition temperature and the Van der Waals ratio (V W /S W ) presents very week correlations, even lower than those between separates of the Van der Waals volume (R 2 =0.442) and Van der Waals surface (R 2 =0.446), the vapor dispersion being a lot higher. In these calculations we find the multiple correlation coefficient R 2 (which for a good correlation should tend to the value of 1, F (the Fisher test value) which, for the statistical significance of correlations, is desired to be as high as possible. S is the explained variance, a statistical indicator commonly used in the study of structure-property relationships as it shows what percentage of the property being analyzed is explained by the variables used in a correlation.
In the case of correlations of transition temperatures with topological indices, low correlation coefficients are also obtained, usually between 0.3-0.45, Taking into account the method of calculating the topological indices, we find that the 2  şi J el ones are favorable to the increase of the transition temperature, therefore, there is a flexibility component [Kier and Hall [24] ] and a favorable electronic one (J el is the index J calculated for atomic electronegativity). In the case of the above set, the 2  şi 3  indices are intercorrelated.
Only by correlating the transition temperature with the randic and balaban indices, does the R 2 correlation coefficient decrease. There is a decrease in the correlation coefficient at 0.615, which denotes an inverse effect from that of the column liquid crystals, where there was an increase in the correlation coefficient following the involvement of the Van der Waals report [23] .
A main purpose of QSPR is to detect a mathematical link between the surveyed property and the molecular descriptors derived from the structure of the molecule [25] .
Opposed to columnar liquid crystals [23] , liquid crystals from the benzylideneaniline group present weaker mathematical models. It can be concluded that the liniar chemical structure of these compounds is not that stable when compared to the branched one of columnar liquid crystals.
CONCLUSIONS
The information obtained from the molecules of the benzylideneanilide liquid crystals is insufficient, as the property taken into account also depends on other factors not covered by the considered molecular descriptors. These molecules fall into the nematic liquid crystals, which have the main characteristic of orienting themselves along a straight line called a steering axis, being formed by relatively long molecules without distinct branches. This is also evident from the fact that the best correlation is given by the Ex transition (R 2 = 0.40), a ratio that can be assimilated in a first approximation with a length. It is assumed that other parameters such as the average angle of the molecules with the reference axis, the degree of ordering and a series of parameters describing the intermolecular interactions of physical nature (electrostatic) taking into account the polarity of the compounds can be considered. Although the correlation between the transition temperature and Van der Waals parameters, respectively topological indices, give lower correlation coefficients than with column liquid crystals. If multiple correlations are achieved, higher correlation coalescients are obtained. This study is very important as it takes a new, unique approach in regards to the structure of liquid crystals in the benzylideneaniline class and the correlation degree between transition temperature, topological indices and Van der Waals parameters, respectively. An improvement upon mathematical models as a result of multiple regresions between transition temperature -topological indices -Van der Waals parameters can also be observed.
EXPERIMENTAL SECTION
The used method of determining the liquid crystal transition temperature allows a highlight of the type of texture, the type of phase, and the transition temperature of the liquid crystal samples using the polarizing microscope. Study cells contain nematic crystals (4-cyano-phenyl-4-pentylbenzoate). Each cell is made of glass walls on which a transparent conductive layer of In 2 O 3 has been deposited. Measurements require the use of a heating device and a one for stabilizing and measuring the temperature. As heating device, an aluminum electric furnace having dimensions of 5x6 cm 2 and 1 cm thickness, was used. Heating of the furnace is made by means of an electrical resistance, the heating current being controlled by the temperature stabilizer. The furnace is provided with a seat for fixing the sample. The temperature transducer that fits through a furnace inlet and has its ends connected to the temperature-determining device is fixed on the cell. The furnace has outputs for supplying the electrical resistance, allowing the application of an electric field to the samples. Both the furnace and lid are equipped with windows for visualising samples and optical measurements. After the sample has been placed inside, the furnace is connected to the microscope and heated to 70-80 o C. Ttransition  t01  t02  t03  t04  t05  t06  t07  t08  t09  t10  t11  t12  t13  t14  t15  t16  t17  t18  t19  t20  t21  t22  t23  t24  t25   CH3  C2H5  C3H7  C4H9  C5H11  CH3  C2H5  C3H7  C4H9  C5H11  CH3  C2H5  C3H7  C4H9  C5H11  CH3  C2H5  C3H7  C4H9  C5H11  CH3  C2H5  C3H7  C4H9  C5H11   CH3  CH3  CH3  CH3  CH3  C2H5  C2H5  C2H5  C2H5  C2H5  C3H7  C3H7  C3H7  C3H7  C3H7  C4H9  C4H9  C4H9  C4H9  C4H9  C5H11  C5H11  C5H11  C5H11  C5H11   38  79  49  68  58  28  70  66,5  65  61  59,5  97  68  82  74,5  47  79  56  74,5  69  61  89  70,5  84,5  76 When this temperature is reached, the heating system is decoupled and monitored during sample cooling: the temperature at which the crystal transitions from the liquid state to the mesophase (transition temperature), the transition temperature F, the solid state and the type of texture that occurs in this phase.
The results of the simple linear correlations of the transition temperatures with the calculated molecular descriptors are presented in the following tables, the first column being the independent variable (topological index or Van der Waals parameter), the second, the R correlation coefficient (which, for good correlation, must tend to to the value of 1) and, in the third column, is the Fisher test value for the statistical significance of the correlations, which is desirable to be as high as possible. All formulas were drawn in the Hyperchem program, then optimized by molecular modeling, calculating free energies. In order to refine the calculations, an ab initio calculation was chosen, as, in the ab initio variants, the different energy components of the molecules, including the electron-based component, can be calculated. Topological indices and Van der Waals parameters were calculated using the formulas mentioned above. Linear and multiple correlations were performed with Statistics 7.0 and OriginPro8. 
